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ABSTRACT 

Twenty patients with metastatic gastrointestinal cancer received 
one or more weekly infusions of 400 mg C017-1A monoclonal antibody. 
The most common side effect was mild gastrointestinal symptoms in 9/20 
patients. Two of five patients receiving three weekly infusions had 
reversible anaphylactic reactions at the time of their third infu- 
sion. The pharmacokinetics of the antibody were similar at the first, 
second or third infusion. Human antibody to 17-1A occurred in 17/20 
patients with 11/20 having antibody detectable by 8 days following 
initial infusion. Thus, one or two infusions (weekly) of large doses 
of 17-1A were well tolerated but allergic responses limit ability to 
administer therapy by 15 days post-initial infusion. 

INTRODUCTION 



The murine monoclonal antibody designated C017-1A (17-1A) was 
produced by investigators at the Wistar Institute (1) and has been 
extensively characterized in regard to its specificity and in vitro 
biologic activity (2,3). In nude mice carrying colon cancer cell line 
implants, it has been shown to localize to the tumor site and to have 
in vivo anti-tumor activity (4). Phase I studies in man have 
suggested that it is well tolerated and may have beneficial in vivo 
effects in patients with gastrointestinal malignancies (5). We have 
carried out a Phase I/I I trial in 20 patients to examine patient 
tolerance to repeated high doses of 17-1A, examine its phar- 
macokinetics on repeated administration and to characterize the human 
immune response (antibody) to this mouse immunoglobulin. 
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MATERIALS AND METHODS 

Patient Population 

Twenty patients with gastrointestinal malignancy (17 colon* 
2 gastric; and 1 pancreatic) were selected on the basis that thev 
had metastatic disease with small-moderate tumor burden; perform 
ance status >70% (Karnofsky scale) and objectively measurable 
disease. Studies were not done to document 17-1A reactivity with 
individual patient tumor specimens. Seven out of 20 patients had 
received prior chemotherapy while 13/20 had no prior therapy for 
metastatic disease. 

Treatment Protocol 

All antibody infusions utilized a total dose of 400 mg of 
17-1A diluted in 250 ml of normal saline infused over 30 minutes 
m our Clinical Research Unit with careful monitoring of vital 
signs. All infusions were preceded by an intravenous test dose of 
0.7 mg followed by 30 minutes of monitoring prior to administration 
of the full dose infusion. The protocol involved the accrual of 

4 groups of 5 patients each who would receive progressively 
increasing numbers of weekly infusions, i.e. Group 1-5 patients - 
single infusion; Group 2-5 patients with 2 infusions - Day 1 and 
8; Group 3-5 patients with 3 infusions - Day 1 , 8 & 15 ; Group 4 - 

5 patients with 4 infusions - Day 1 , 8 , 15 & 22 . Because of 
toxicity noted in Group 3 patients, no patients received 4 infu- 
sions, but these 5 patients were added to Group 2 and had 2 infu- 
sions of therapy (Day 1 & 8) . All patients were followed for 

6 weeks, following their last infusion with weekly monitoring of 
urinalysis, liver and renal function, blood counts and clinical 
evaluation. 

Pha rmacokinetics 

The pharmacokinetics were done on the first 5 patients at the 
time of their only infusion (no prior exposure to 17-1A), the ten 
patients who had 2 infusions were studied at the time of their 
second infusion (one prior exposure to 17- 1A) and th^ group 3 
patients were studied at the time of their third infusion (two 
prior exposures to 17-1A) . For pharmacokinetics, blood samples 
were drawn prior to infusion, immediately at conclusion of infusion 
and at -2, 1, 2, 4, 12, 24, 48, 72 hours and 96 hours. Spot samples 
were drawn at pre-therapy, 1 , 24 & 48 hours post-therapy on infu- 
sions not having a full pharmacokinetic study to confirm the 
general pattern of mouse immunoglobulin disappearance. The plasma 
level of 17-1A was quantitated using a solid phase radiometric 
sandwich assay utilizing latex beads coated with rabbit anti-mouse 
gammaglobulin and radiolabeled ( 125 I) affinity purified goat 
anti-mouse IgG, F(ab') 2 . The concentration of 17-1A in plasma was 
quantitated by the amount of latex particle binding of radiolabeled 
anti-mouse IgG, F(ab') 2 as compared to a standard curve of known 
concentrations of 17-1A diluted in normal plasma. The sensitivity 
of this assay was 1.0 ng/ml. 

Human Anti-mouse Antibody (HAMA) Response 

Serum samples were drawn on each patient prior to each infu- 
sion and then weekly x 6. The assay used to determine the presence 
of human anti-17-lA was a "double antigen" system (6) using the 
concurrent incubation of 17-1A coated latex beads, 100 ul of test 
plasma and 1 ug of radiolabeled ( 125 I) 17-1A (specific activity of 
300-400 cpm/ng). The samples were incubated 90 minutes at room 
temperature and the radioactivity associated with the beads deter- 
mined by centrifugation of the beads through Percoll as previously 
described (7). The cpm of 125 I-17-1A bound to the beads by plasma 
was converted to ng of 17-lA/ml of plasma by using the known 
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specific activity of 125 I-17-1A. This assay obviously detects any 
molecule with more than one binding site for 17-1A (IgG and lgM) . 
Assay results in normal individuals and cancer patients prior to 
17-1A exposure were 5 ± 4 ng/ml plasma (n=54) with values ranging 
from 0 to 16 ng/ml. Values >20 ng/ml were classified as an anti- 
body response. 

17- 1A Monoclonal Antibody 

The monoclonal antibody was provided by Centocor, Inc. as a 
purified suspension of 10 mg/ml in normal saline. It was stored 
at 4°C prior to use. The protocol was carried out under Centocor 
sponsored IND (#2168). 

RESULTS 

Tox icity . . 

' The adverse effects of 17-1A administration are summarized m 

Table 1. Ten of 20 patients had no adverse effects including 
4 patients who received two infusions and 3 patients who received 
three infusions. The most frequent side effect was gastrointesti- 
nal (9/20 patients) with nausea and vomiting (4 patients) or 
diarrhea with or without cramps (7 patients). The symptoms usually 
began within an hour of infusion and lasted <24 hours. They were 
of modest-moderate severity and readily controlled with anti- 
emetics or anti-diarrhea medications. The frequency of gastro- 
intestinal symptoms was not related to the number of 17- 1A infu- 
sions. One patient had an episode of flushing and tachycardia m 
the midst of her second infusion which disappeared by simply 
slowing the infusion rate. She had no other adverse effects with 
the infusion nor with her prior infusion. 

Two patients had serious adverse effects. Both patients had 
nausea and vomiting associated with their first and second infu- 
sions (Day 1 & 8). They tolerated their test dose of 17-1A on 
Day 15 without adverse effects over 30 minutes of observation. 
The treatment infusions were then begun and both developed' dyspnea, 
tachycardia and hypotension judged to be an anaphylactic reaction. 
Both infusions were immediately stopped (less than 10% of dose 
given) and patients responded well to therapy with corticosteroids, 
epinephrine and antihistamines. No patient in the study developed 
abnormalities of urinalysis, complete blood count, renal or hepatic 
function. 

Phar macokinetics 

The serial plasma 17-1A levels on each patient were analysed 

and found to fit well with a 1 compartment model of plasma disap- 
pearance. The results for peak plasma concentration, plasma 
half -life and area under the curve are summarized in Table 2. The 
two patients who had anaphylactic reactions did not receive their 
full third dose of 17- 1A and therefore had no pharmacokinetic 
study. Thus, only 3 patients made up the group with two prior 
exposures to 17-1A. The results are similar for all 3 groups of 
patients. The three patients studied on their third infusion had 
a somewhat lower serum peak concentration of 17-1A and a somewhat 
longer mean plasma half-life than the groups of patients with a 
single or second infusion. Interpretation is limited since the 
differences were modest and the group was made up of a small 
number of patients . 

Hu man Anti-mouse Antibody (HAMA) Response 

The patients 1 serum prior to therapy had little or no detect- 
able ability to bind 125 I-17-1A to 17-1A coated beads. As summar- 
ized in Table 3, almost all patients developed HAMA within 29 days 
of their first 17-1A exposure (17/20). The majority (11/20) had 
HAMA by Day 8 with 8/11 having values >100 ng/ml and 2/11 having 
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Table 1. TOXICITY ASSOCIATED WITH 17-1A INFUSION 

I. Single dose (400 mg) - 5 patients 

3/5 - none 

2/5 - G.I. symptoms 

II. Two weekly doses (400 mg) - 10 patients 

4/10 - none 

5/10 - G.I. symptoms 

1/10 - flushing/tachycardia 

HI- Three weekly doses (400 mg) - 5 patients 

3/5 - none 

2/5 - G.I. symptoms and anaphylaxis (third dose) 



Table 2. PHARMACOKINETICS 17-1A (400 mg) IN MAN 

Peak Cone. Half-life AUC 

(ug/ml) (hours) (hrs-ug/ml) 

Prior Antibody 

N ° ne(n=5) 139 ±8 15 ± 2 3013 ±175 

° ne(n=10) - 1*1 ±5 14 ± 1 2828 ± 93 

TW ° (n=3) ± 2 24 ± 2 % 3771 ± 81 
IreHnde r r thfe^ve " ^ + ~ 8Und " d «™ ^ — AUC = 



Table 3. HUMAN ANTI-MOUSE ANTIBODY (HAMA) RESPONSE* 



Pre-therapy 

Day 8 

Day 15 

Day 22 

Day 29 

No antibody 



- 0/20 had antibody (range - 0-15 ng/ml) 
11/20 had antibody (range - 36-1106 ng/ml) 
15/20 had antibody (range - 27-5598 ng/ml) 
14/20 had antibody (range - 60-5046 ng/ml) 
15/20 had antibody (range - 23-4900 ng/ml) 
- 3/20 



Antibody activity expressed as ng of ^I-17-1A bound/ml plasma. 
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WITH 17-1A INFUSION 
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Table 



4. 



00 mg) IN MAN 



Half-life 
(hours) 



15 ± 2 
14 ± 1 
24 ± 2 



AUC 
(hrs-ug/ml) 



3013 ± 175 
2828 ± 93 
3771 ± 81 



error of the mean. AUC = 



KAMA) RESPONSE* 

jr (range - 0-15 ng/ml) 

/ (range - 36-1106 ng/ml) 

r (range - 27-5598 ng/ml) 

7 (range - 60-5046 ng/ml) 

r (range - 23-4900 ng/ml) 

25 I-17-1A bound/ml plasma. 




DEGREE OF HUMAN ANTI-MOUSE 
ANTIBODY (HAMA) RESPONSE* 

Ver^jHgh (>1000) Moderate (40-999) 

3 (60%) 1 (20%) 

4 (40%) 4 (40%) 
2 (40%) 2 (40%) 



Poor/none (<40) 

1 (20%) 

2 (20%) 
1 (20%) 



expressed as ng of 17-1A bound/ml plasma 
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they occurred just ■•.^^^^ArSSU 5 the ability 
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The pharmacokinetic studies indicate that this dose o 
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expressed in terms of ng 17-1A bound/ml plasma with an infusion of 
17-1A which readily achieves concentrations of 100-200 ug/ml i 
the circulation. We are currently modifying our HAMA assay 
allow quantitation of total circulating HAMA. This may clarify 
whether the patient's total circulating HAMA is able to bind onll 
a small fraction of this large circulating dose of 17-1A 

ant,-h!?HW, d 7 ?ft find ! viden « f Preexisting human anti-mouse 
antibody (17-1A) prior to antibody infusion as reported by others 
(12). We initially attempted to assay for human anti-mouse antif 
body using an assay which detected human immunoglobulin binding to 
17-1A coated beads using radiolabeled monoclonal mouse anti-human 
Fc antibody. We found that normal individuals and cancer pati^ts 
prior to monoclonal antibody infusion had varying quantities of 
human immunoglobulin which bound non-specif ically W 17- 1A coated 
hv n b ™ dln & did have classic competitive inhibition 

by soluble antigen (17-1A) and was judged to be a non-snecif^ 
phenomenon and not antibody. I„ contrast, post-iZnizaS 
plasma immunoglobulin binding to 17-1A coated beads Ts readUv 
inhibited by soluble antigen (17-1A). Thus, we believe that thl 
double antigen assay system used in this study more clearly 
reflects immune response to 17-1A. Despite the administration of 
one or more large doses of 17-1A, human antibody response to this 
protein was prompt with antibody frequently detectable by Day 8 
and appreciable levels of antibody achieved by Day 15 & 22 
Further studies are underway to characterize this antibody response 
m regards to immunoglobulin subclass and anti-idiotype . reSponse 
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